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Summary
23
The decision criteria for the physical appearance of pharmaceutical products are 24 subjective and qualitative means of evaluation that are based entirely on human interpretation.
25
In this study, we have developed a comprehensive method for the quantitative analysis of the 26 physical appearance of film coated tablets. Three different kinds of film coated tablets with 27 considerable differences in their physical appearances were manufactured as models, and their 28 surface roughness, contact angle, color measurements and physicochemical properties were The physical properties of pharmaceutical products can be evaluated by visual 41 inspection based on human interpretation or by using machines for inspection. The decision 42 criteria for the appropriate appearance of pharmaceutical products are generally specified 43 based on a comparison with the appearance of products that have been prepared as a standard.
44
This means that the interpretation of the decision criteria can be subjective and a qualitative 45 means of evaluation. In this regard, evaluating the quality of film coated tablets can be The surface roughness (Ra) and contact angle (AC) values are shown in Table 1 We analyzed the surface roughness, contact angle, color and film coating layer 
Equipment
142
The film coating process was performed on a pilot scale with 33 kg of the core 143 tablets charged into the film coater system (Powrex, Hyogo, Japan).
145
Film coating
146
The core tablets were coated with 3% (wt/wt) Opadry® Yellow by spraying the 147 tablets with a dispersion of the coating. Three batches of film coated tablets were 148 manufactured under the conditions shown in Table 4 .
150
Surface roughness 151 The surface roughness of the tablets was measured using a VK-9700 laser 
Contact angle
158
Contact angle measurements were recorded using a contact angle meter (Kyowa
159
Interface Science, Saitama, Japan). The θ/2 method was used to measure the contact angles 160 with 2 µL of purified water. can be termed as the film surface density (FSD) of the film coated layer.
186
The amplitude of reflected signal from the boundary between the film coated layer 187 and the core tablet changes with the refractive index difference (density difference) at the 
